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(I) 



(57) Abstract 

Fluorine-containing amino acid derivatives represented general formula (I). pharmaceutically acceptable salts thereof or hydrates of 
the same, wherein X 1 represents hydrogen or fluorine; and R 1 and R 2 are the same or different and each represents hydrogen or tower C i .\q 
alkyl. These compounds are useful as drugs, in particular, group 2 metabotropic glutamate receptor agonists for treating and preventing 
psychiatric disorders such as schizophrenia, anxiety and associated diseases, depression, dipolar disturbance and epilepsy, and neurological 
diseases such as drug addiction, cognition disorder, Alzheimer's disease, Huntington's chorea, Parkinson's disease, motility disturbance 
associating muscular stiffness, cerebral ischemia, cerebral insufficiency, spinal cord lesion and head disturbance. 
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*iM#fc*> B*B^#ttffl«bfc«W¥ 1 0-1 5 4 4 A*£&r3 < fcCDT 

*£<#&£*IT^£ (Science, 258, 597-603, 1992) <, MCs >f:*V bp try 
^S^Wilil^B<JtcN-^^;i/-D-7'^/^^>^ (NMD A) „ a-7S 
y-3-t KD*$/-5-*f\n/-f VW-^-4-7DKt* - b (AMP 
A) Stf*^ *- MZ)3fl3gC#3S£ft (Science, 258, 597-603, 1992) , * 
h □ t? y 9 4 7 1 ~*-f r 8 CD 8H8fc:#5g£*ia (J.Neurosci. , 
13, 1372-1378, 1993; Neuropharmacol., 34, 1-26, 1995) 0 

3©4jT, ^;i/-7-2 (mGluR2/mGluR3) tt, T'xrJHJW 
BfcHl^U 1M *0 U>K (cAMP) ©^W^'J 
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>M&'&(DWfe*VQMtZ> (Trends Pharmacol. Sci., 14, 13(1993)) 
#P8¥8 - 1 8 8 5 6 1 ^&&C(+)-(lS,2S,5R,6S)- 2 -T S J Vi/>7 n[3.1. 

oj'MMJ- >- 2 , 6 - s;*;^ ftTi^o 

1WF8- 1 8 8 5 6 (+)-(lS,2S,5R,6S)- 2 -T ^ J b^>£ 

o[3.1.0]^^r"9->- 2 , 6 -^*M>K^07 y flIj§C^©#AI;i:£< tfcl^ft 

#&B#t (+H1S,2S,5R,6S)- 2-T ^ J M */>7 D[3.1.0]^^>- 2 , 

W^S^T^ £:©T* £ 4iSt7 ^y^T ^ y Jim U *$8SB£^J£L 
ffcfc^ 2MBBJ£> 5£ [I] 
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COgR* 



NH 2 PI 
F COzR 1 



s/^D^.>^-;i/^f-;Hfc» i/^D^-»p<^;i/Ss s^D^r^i/Sfcif^ 
^ [I] -e/fN^nsib'&tl©4 , T-X'^2K^ll^©lg'&{i. K 2. 3> 5#tf 
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4 
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^0^/Miig#:7:&<5 2-*fc:D-5 ' -k^>h-f >-3-7;i/^Dty^D 
[3.1.0]^*-9->-6-:&;i/#>® (R)-( + )-l-7izjnf;i/7$>ig©X 
&iN£IMStj£li?#rfc«fc!K IS, 2S 3 3S, 5R, 6Si:^*ife, 

a ill iz&^TR i tR 2 (DKfixi±misw7kmiM*m?m^ -r& 

fB©fifc5S*K R'> R\ X'ttli&iBiiBttTffciK R 3 fcRMilfO-Xfetllfc^T 
J^^l&l - 1 0©i»7;^M4^U Yl*-fl&tfjfc7^gcD^a (PROT 
ECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA W. GREENE and PETER G. M. WU 
TSg #Jffi) ft**. 



H H 




F C0 2 R 1 
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th*D77X ^j&^cdx— ^ji/gu h;i/x> % ^>-t?>£t£cD 

y * a m; y;i/7S f\ ± h y 7i?^ f&£<d&S7S f&. #i 




COgR 3 
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Ffrt>mmt<ti& c ft * 5 c t «fc t) N iy-.^>ij ;i/x-x ;i/ 

(^>-tf>7;i/*» -f* h\ N-7;i/*D-o- 

^yftAU')/. (hkf 2) mommy vfoib&m. cio 3 f, x&cf 3 c 
o o f m * &m -r a ci £ # t- s * o 

>fc£©£Htzf<3{ilis ^^7— ;k t -7 , ^y-;i/&iT07';i/3— N,N- 

JfcKfc#*U<l±10 0'C#TT. J:t)^KH:-78'C^e»iST, ±IB 
t fc J; o fc 7 y mimm S JBtttfft £ b W 

-S^Xte *>* u * -©«&*B-e s ^ 7 x& s; 7 v m<b<b&M 4 T 

l3R^tc^-r<t^tc x MZ.t£s X M/y*-7^t^ (Strecker Amino A 

cid Synthesis) (Ann.,75,27(1850);91 J 349(1850)) N 7y^7 

ft (Bucherer-Bergs Reaction) (J.Prakt.Chem., 140,69(1934)) XttCIftk©^ 
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COzR 3 ^CO^W 

A— 

F O 
(4) 

^Xtt^;i/=i-;i/^i:7K©ig^^4» v SF£b<l±3 O'C-5 (TCT-1 B~2B 
TiE^ti^-riat:, ( 1 SR,5RS,6SR)-(l)t^ti5^rh>ft:l:l 

^<Dyymm¥tfimA2titz*;7yfc<b'&® mmo (2) #88) ©^yv? 

^;i/?"*£jfofc:£oTf§*>ft*K ( 1SR, 5RS,6 SR )-( 6 )T:ffi£tiZ 

-^S^*^©-figfi<]«c^t:<t^T. (1SR, 2 SR, 3 SR, 5RS, 6 
SR)> (1SR, 2 SR, 3 R S , 5 R S , 6SRK (1SR, 2 R S , 3 
SR, 5RS, 6 SR) x (1SR, 2RS, 3RS, 5RS, 6SR) ©4^ 

#l/T (7) T^$n%*;w#>»»##:fcLfc^'«iLKtta^^7;^l!lffl 
*ffllNfc^fiJtl©-'JlSW^i!l4ff-5^i:fc:«toTx (IS, 2S, 3S, 5R, 
6S) , (1R, 2R, 3R, 5S, 6RK (IS, 2S, 3R, 5R, 6 
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SK (1R, 2R, 3S, 5S, 6RK (IS, 2 R, 3S, 5R, 6 S) , 
(1R, 2S, 3R, 5S, 6R), (IS, 2R, 3R, 5R, 6SK (1 
R, 2S, 3S 3 5S, 6R) ©8"5©xt>W- (8) £#S)T'#3o * 
LT\ i*i&©it>^7- (8) l±, ^©ty>h>r>gP{it$riP7k^tJ: 



H H 
^H C ° 2R3 

(1SR.5RS.6SRH1) 



(1SR,2SR t 3SR l 5RS I 6SR)-(6) 
(1 SR,2SR,3RS,5RS,6SRH6) 
(1 SR,2RS,3SR,5RS,6SR)-(6) 
(1 SR,2RS,3RS,5RS,6SR)-(6) 



H H 

L.CO0H 
H z 



(1S,2S,3S,5R,6S)-(8) 
(1R,2R,3R,5S,6R)-(8) 
(1S^S,3R,5R.6S)-(8) 
(1R,2R,3S,5S r 6R)-{8) 
(1S,2R,3S,5R,6SH8) 
(1R,2S,3R,5S,6R)-(8) 
(1S,2R,3R,5R,6S)-(8) 
(1R,2S,3S,5S,6R)-(8) 



H H 

(1SR,5RS.6SRH6) 



H H 



H 

(1SR,2SR,3SR,5RS.6SRM7) 
(1 SR^SR,3RS,5RS,6SR>-(7) 
(1SR,2RS,3SR,5RS,6SR)-(7) 
(1 SR,2RS,3RS,5RS,6SR)-(7) 



H H 

>-/-NH 2 
CQgH 



(1S,2S.3S,5R,6S)-(9) 
(1R f 2R,3R,5S.6R)-(9) 
(1S,2S,3R.5R,6S)-(9) 
(1R,2R,3S,5S,6R)-(9) 
(1S,2R.3S,5R,6S)-(9) 
(1R,2S,3R,5S,6R)-(9) 
(lS,2R,3R,5R,6S)-(9) 
(1R.2S,3S,5S.6R)-(9) 
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^7X>, (+)X{i(-)-2-7'^y-i-r^y-;K (+)Xii(-)-77 

14% (IS, 2S, 5R, 6S) , (1R, 2R, 5S, 6 R) % (IS, 2R, 
5R, 6SK (1R, 2S, 5S, 6R) -^7>^7^«* (12) 

i±s TtBstfc^-rjiSfc:, ( i sr, 5rs, 6 sr)-( i )%mmmtzL-z±m 



(1SR.5RS,6SR)-(1) 



H H 




(1SR,2SR^RS,6SRH10) 
(1SR,2RS^RS,6SR)-(10) 



H H 




(1S.2S,5R,6SH11) 
iR,2R,5S.6RW11) 

1S,2R,5R.6S)-m 
1R,2S,5S.6R)-11 




(1SR,5RS,6SRH10) 
H H 

.CO z H 




(1SR,2SR,5RS,6SRM11) 
(1 SR^RS,5RS,6SR)-(1 1) 



H H 
F-)-/-NH 2 



COaH 

(1S,2S,5R,6S)-(12) 
(1R,2R,5S,6R)-(12) 
(1S,2R,5R,6SH12 
(1R,2S,5S,6R)-(12) 
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\-0<07vimtt*it%, (1SR,5RS,6 SR)-(2)-e^^tL2> 

;j-v-©#MU x^y;i/»(ftOii07lc^«lftlF^fflSfT-5 3 !k ( 1 S , 3 
S, 5R, 6S)x (1R, 3R, 5S, 6RK (IS, 3R, 5R, 6S), 
(1R, 3S, 5S, 6B) ©4r30**«tt3ft^rh*^>« (1 3) fc-T* 



rL-co 2 R 3 



H H 

: o 



(1 SR,5RS.6SR)-(1) (1 SR.5RS,6SR)-(2) 



H H 

XJL.C0 2 H 

■ & 

(1SR^SR.5RS,6SRH13) 



(1SR,3RS^RS.6SRH13) 



H H 

jlX.co 2 r 3 



F O 

(1SR t 3SR,5RS,6SR)-(2) 
(1SR.3RS,5RS,6SRH2) 

H H 

(lS,3S,5R,6S)-03) 

(1R.3R.5S.6RH13) 
(1S,3R,5R.6S)-(13) 

(1R,3S,5S,6RH13) 



*fe> TI3i$;C^£ft£<fc"5^ 2o07^Iimt« (IS, 5R, 6 
S) , (1R, 5S, 6R) ©2o©#^4fc*h*;W#>tt (14) tt, 2 
0©7^mJSi^*W1-S(l SR.5RS.6 S R)-( 3 jT-^ft^h 
*U1 3) fci0^tfcflS^»O^J«©»^i:l5«l©«lffs -f&totK x^r^ 
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uH H H H H 

F O F O 

(1SR,5RS,6SRM1) (lSR^RS,6SR)-(3) (1SR,5RS,6SR)-(14) 



H H 

F O 
(1S.5R.6SM14) 
(1R.5S.6RH14) 



31© 2 a©^ > *-.*-?HE£4l5Xtt 5>T* ^ U tT-oM h #£1" & 
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C0 2 H 




C0 2 R 3 



F C0 2 H 
(6) 



■ ) pNH 2 
F COaR 4 
(15) 




C0 2 H 




C0 2 R 3 



F CO z H 
(16) 



NH-Y 



. \ LNH-V 
F COgR 4 
(17) 



zic:-^ 7^;io^ x^f;HbM7^ioiKiilB:, protective g 

ROUPS IN ORGANIC SYNTHESIS, THEODORA W. GREENE and PETER G. M.WUTS^£^£ 



s®> (+)x»(-)-s;^>vf^;i/«e«x ( + )x«(- (-i-)xfct 
(-)-T>5 s ;PKx (+)Xli(-)-lJ;o09^ x(i( + )Xfcfc(-)-LJ;5© 
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*»W<b-&«Jtt, 3nc,©fi^ KJ&ffllXttftKftU *LTx iMCjfc&T- 

mm. %m. mm&k mxm, &mm. &Mmm*z<Dmuxu#mnmmm. 

£#T-t*o ^«M©^bd«H±J«A«#t;»bTO. 0 l~5 0Omg£lBl 
[elXfcfc&lH] fc^itTli PXttlWi □ 1 5 d # RTffcT- ifc £ #> te/BCD^ 

o t £ z ti e> ©00 <d ^ c r z *> © t & i * d t t± s a s t *> & v 

(lSR,3RS,5RS,6SR):n*\;i/ 3-7MD-2-^V^i'D[3.1.0Mt> 
-6-±;i/**^U-K &tf(lSR,3SR,5RS,6SR)x?-;i, 3 - 7)l*n - 2 -* 
*Vl^*D[3.1.0]^*tf >- 6-*>M^>U- h©^fi£ 

g^#HmTx n-7f;i/Uf-)A30.9ml ( 1 . 5 4 M<n* £ 

fD77>l 5 0ml£&fi?Lfc(lSR,5RS,6SR)x^;i/ 2 -tf*V D [3. 
1.0]^^F-9->-6-*;i/^dr>'U-h 6.6 Og^TUo 1 BSBSJft 
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*WitWFFW». »*Ci*^*>t»^ SUfc««MI*il8IU a 

15.0 0g^iUDXs «C1 6.5l$[fa«#Ufc* £J»««**tf 2 Bftfflft; 
«*«U»^-hV*ATJ«*U iaMS*«W*. Sffibfco BS£&7D 

'ttflsyfU>-l»i^=6 0 : 4 : 1) THRU (lSR,3RS,5RS,6SR)x*-;i, 
3 -7/M-n- 2 -t#VKi'i'D[3.1.0h^>-6-M^^l'- h k 
(lSR,3SR,5RS,6SR)x?-;u 3 -7**D- 2-**VK**n[8.1.0]^**> 
- 6 - jb;M?*-> h©®£*J* 4.30 g#fcc 

»H-NMR(CDCls)tf (ppa) ; 1.28(3Hx3/4,t,J=7.2Hz),1.29(3Hxl/4,t > J=7.EH 
Z ),2.11-2.79(5H > iD),4.18(2H,q,J=7.2Hz) > 4.51(lHxl/4,dd,J=51Hz,8.1Hz),4.58 

UHx3/4,dt,J=51Hz,8.1Hz) 
MS(FAB)(Pos)m/e ; 1 8 7(M + +1) 

mmm2 

(lSR,3RS,5RS,6SR)x^;u 3 -7)l*U- 2 -**V KJ'frPlS.l.Ol'v** > 
-6 ^-K aV(lSR,3SR,5RS,6SR)x^;i/ 3-7;M"D-2-* 

*S*H*ls n-mumi.5ml (1.5 4M^>^) ill, 
• 1>lj3) 3,3-^^^5 L ;V^^7lf>0.3 8g^?)^tfcU^^At7>h V * 

U;i/7£ K©x h7tKn77>6ml^ -7 5'Cff h7t FD7 
*>6mlC»Lfc<ia,BS i 6SR)x** 2 Ki/*U[3.1.0]'v*tf > 
-6-*;i/^U-h0.20gftiTLfc. ^©SSt?4 5#H«#Lfcft, 
N-7;V*o^>-lf>7x;U*W * K 0.7 5 gftioi. Mt!2»IH«»Lfc. 
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SStK : >-M/?U>-^xf;v= 6 0 : 4 : 1) TlMlU 

(lSR,3RS,5RS,6SR)x^;i/ 3-y)l*u- 2 -**V fc^>* o[3.1.0]^*"!J-> 
- 6 -iJ)Vif^y U- h ^(lSR,3SR,5RS,6SR)x^;i/ 3 -7;i/:f D - 2 -tf^V 
t:t/*P[3.1.0]^*tf >-6-*>*=^>U- hCDSl^fcO.O 8 gntz* 

'H-NMR (CDCh ) 6 (ppm) ; 1.28(3Hx3/4, t, J=7.2Hz ), 1. 29(3Hxl/4, t, J=7.2H 
z),2.11-2.79(5H,D),4.18(2H,q,J=7.2Hz),4.51(lHxl/4,dd,J=51Hz,8.1Hz),4.58 
UHx3/4,dt,J=51Hz, 8.1Hz) 

MS(FAB)(Pos)m/e ; 1 8 7(M + +1) 

mmm3 

(lSR,5RS,6SR)x^;i/ 2 t Z-*?7)),*n\Zis# n[3.1.0]^*#>- 6 -#;t/# 

Sr*3WBftTs n-WUf^3 0. 9ml ( 1 . 5 4M^*V>&m t 
l,l,l,3,3,3-^*iM?-Jl^>7if>7. 5 0 g*»e>PSJUfcUf-^AhT^ h U 
K®fh7th'D77>l 5 0ml4'{:, -75° Ctrh7 
tKD77>15 OmlCjg«¥Lfc(lSR,5RS,6SR)x^;i/ 
[3.1.0]^*tf>-6-£;v*>$/b--h6.6 0g£?gjTLfco 
ltaig# Lfc&> ^ p d h 'J ^ > 7.5ml £SQ;U IK 1 Ufco 

Ki6*«*«ET«»^ «ttfc«fclc^*tf>ftilQ** £CfcftHI4&*ttS!lU 
iSilf:. 8itt*ft^fl/>6 6mlC«»U N- 
W 5 K 1 5.0 OgfclD*, giST*l 6.5KHIttl/fe. i5J»****-C 20 

*#>-ttfc**U>-#ttx*-;i,= 6 0 : 4 : 1) THRU (lSR,5RS,6SR)x 
7^;i/ 3,3-^7;U^Dtr^^D[3.1.0]^^r-9->-6-*;i/^'>U- h£0. 0 
2 g^ffeo 



WO 99/38839 




•H-NMRtCDChWppn) ; 1.30(3H,t,J=7.1Hz),2.42-2.80(5H,m),4.20(2H, 
q,J=7.1Hz) 

MS (Ion Spray) (Nega)m/e ; 2 0 3(M + - 1) 

mm a . 

(lSR,5RS,6SR)x^;V 3,3-^ 7)V*U fcT*>7 O[3.1.0]^**>- 6 —tDVX 

1,1,3,3,3-^rlM*-^*^ > 1.40 gfr&HKUfc 'if^A^ KIM 
V ;i>7 ^ K0fh7t h'D77>26ml *fcv -75 'CCx r 5 t K n 
77>6.5ml C&8f UfcllifcCW 1 T"&j£bfc'ft£-t> 1 . 3 g£*ST ufco ZO 

3 . 3 0 g &im;U S»Tf 5 ttM# bfe. RJ&»*ft*-C 2 &7jc5fc68 
tb'J->AT^U ttM»**9Hk MET. itfclLfco 3Mlt^DThir5 

U>-»tif;V=6 0 : 4 : 1) "CITOU (lSR,5RS,6SR)x^ 3,3-S?7;i/ 

'H-NMR(CDCl3)(J(ppin) ; 1.30(3H,t,J=7.1Hz),2.42-2.80(5H,m),4.20(2H J 
q,J=7.1Hz) 

MS (Ion Spray )(Nega)m/e ; 2 0 3(M + -1) 



(lSR,2SR,3SR,5RS,6SR)x^;i/ 2-^Ko-5'-t^>h-f>-3-7;i/*n 
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KS/^D[3.l.6]-N*1t>- 6 1/-K (lSR,2SR,3RS,5RS,6SR)x^ 
2 5 M >- 3-7;^#^l^>:7D[3.1.0]'^3^^J->- 

6 -:&JI/tf^>U-K SV(lSR,2RS,3RS,5RS,6SR)x^;i/ 2-^tTD-5 '-t: 
> h 4 > - 3 - 7 V t: 7 d [3 . 1 . 0] > - 6 - * 2/ U - h <D& 

(lSR.SRS^RS.SSRJxf^ 3-7;^D-2-**VK^^n[3.1.0Mf i/ 
- 6 Ul&,3SR,5RS,6SR)x^;i/ 3 D- 2 -**V 

C^^D[3.1.0]^*>-6-*^sl«#S/U-h©»^*4.8 4 g£> *2 6 
mUx^;-^3 8ml©8^«*i:«»U iftK7>*=«?A 6 . 2 5gtJ/ 
7Wb* »J •> A 1 . 8 6 g£A0;L 3 5 0 CT 3 .7 WHH*#bfc. £«S^««n 

2.10 gCDfg 1 tt*'&**T«mtftl*.pHft 1 . o tiiu 

£]&UfcttBftitKU 2.0 0g©»2*SBft.»fco 

: 7oD*;i/A-;**y-/l/ = 10 0:1) CffrU WBHtiSTZTl/*'? 
-S0.61 gi:Ht^7^fUtT-A (II4i;7XTUtY-B^2 5%$ 
^tf. m&i?TZT\/*-?-Atffi&i;7XT\s*-?—B<DRf fttRC) 0.5 

i£HU (lSR,2SR,3SR,5RS,6SR)x?-;i/ 2-7£n-5'-k*'>h>f>-3-7 
;i/*Dt:^7O[3.1.0]^dr-b->-6-*;i/^i/l/-h*0.5 2 g£*§fco 

, H-NMR(DMS0-d 6 )5(ppm) ; 1.19(3H > t,J=7.0Hz),1.95-2.46(5H,m),4.06(2 
H,q,J=7.0H2),4.81(lH,dd,J=52Hz,5.1Hz),8.44(lH,s),10.91(lH J s) 
MS(E I )m/e ; 2 5 6(M 4 ) 

Sfc* flU^r^xl/tf^-A 0.5 5g£zk-x*7-;i,= l : U>m&® 
mX^Wf^mU (lSR,2SR,3RS,5RS,6SR)x^;i/ 2-XtD-5'-t^>h>f > 



WO 99/38839 £ ^ ^ PCT/JP99/00324 

- 3 - 7;i/^Di;i/^D[3.i.0]^>- 6 - *;i/^^>i/- h o. 3 7 g£f§ 

1 H - N M R (DMSO-d , ) ( ppm) ; 1 . 18( 3H, t , J=7. 1Hz ) , 1 . 85-2. 43< 5H, n ) , 4. 05( 2 
H ) q ) J=7.1Hz).,4.70(lH,dt,J=52Hz,8.0H2) > 8.21(lH,s),10.83(lH,s) 
MS(EI)m/e ; 2 5 6(M + ) 

ffl&m : Zuriibhk-** J-)\,= 1 0 0 : 1) fcttbliUlE&att^^l/ 

0 ©J&H0.2 5g£zk-x*y-;i,= i : lT'ff^H* 

frt\ x (lSR^RS^RSjSRSjeSE)^^ 2 £ D - 5 ' - 1 ^> M >- 3 - 7 
;i/3j-ntf^^n[3.i.0]^-9->-6-*;i/^dp^u-h$o. l 8 gf#fc 0 

1 H-NMR(DMSO-de)<y(ppm) ; 1.18(3H,t,J=7.1Hz), 1.81-2. 17(4H,m),2.36(l 
H,dd,J=13Hz,7.2Hz),3.95-4.11(2H,m) ) 4.90(lH,ddd ) J=51Hz,8.9Hz,7.2Hz),8.54 
(lH,s),10.87(lH,s) 

MS(E I )m/e ; 2 5 6(M + ) 

(lSR^SR^RS^SRJx^;!, 2 -X£o- 5 ' - M > -Z,Z-V7 )l*n 
EV^D[3.1.0Mt>-6-M^>l/-h 

1 H - N M R (DMSO-de ) 6 { ppm) ; 1 . 19( 3H, t, J=7. OHz ) , 1 . 85-1 . 89( lH,m) , 2 . 00-2 . 

08(lH,m),2.15-2.27(lH J m),2.33-2.50(lH ) iD),2.55-2.86(lH,ii),4.07(2H,q,J=7.0 
Hz),8.49(lH,m) 

MS(EI)m/e ; 2 7 4(M + ) 
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nmm6 

( 1SR,2SR, 3RS, 5RS, 6SR) - 2 - 7 X J - 3 - 7;i/tf D \L */ 7 n [3. 1. 0]^* ^ > 

( 1SR, 2SR, 3RS, 5RS, 6SR)x5 L ;i/2-^^D-5'-t^>h-r>-3-7;i/^D 
e^7D[3.1.0]^*it>-6-;fc.;i/#^>l/--h 3 0 0 mg£ 3 M*SMb*" h »J 
-7A*&ffc2.5ml£&8?U 1 6BSSU)Df!MI%L*:.. 
ft, #5*:74;b*-T?tt»U iM!(*liitpH3Clfe», 
DYh^7|- (AG1-X8 B>f B io-RadK 

*T: 0 . 1 MRK~ 3 M*K) T»«U (1SR,2SR,3RS,5RS,6SR) — 2—7\J — 
3-7)l*n \L*s>7U [3.1.0]^*tf>- 2 , 6 - ?*/»tf>lftft 5 lmgHfc, 

'H-NMR(TFA-d)<5(ppm) ; 2.23-2.24(lH,m),2.56-2 v S6(4H > m),5.15(lH,dt, 
J=52Hz,7.5Hz) 

MS(C I )m/e ; 2 0 4(M + + 1 ) 

(1SR,2SR,5RS,6SR)- 2 -T X J -3,3- i?y)V*U \Z*/>7 D [3.1.0]^** >- 

2,6-^#;v*">& 

'H-NMR (TFA-d) <5 (ppm) ; 2. 46( lH,brs ) , 2 . 63-2 . 90( 3H, m) ,3. 01-3 . 12( 1H, 

m) 

MS(C I )m/e ; 2 2 2 (M + + 1 ) 

(lSR,2SR,3SR,5RS,6SR)-2-T^y-3-7;i/^Dlfi/^D[3.1.0]^^> 



WO 99/38839 




PCT/JP99/00324 



20 



(lSR,2SR,3SR,5RS,6SR)x^;i/ 2-*£D-5 M >-3-7fr*D 

tf^7D[3J.0]^*tf>-6-#;i/tf^>U-h 1 0 0mg£6 0%mWt*mm 
1.5ml«U 14 0°CT-12^P^n^bfco £J6«f**3fi3iT?ttaiHk 

(AG1-X8 H^#>£SWM1 (Bio-RadK SP3Si : 0.1 
- 2 MAMS')'' f^if U ( 1SR, 2SR, 3SR, 5RS, 6SR) - 2 - 7" 5 V - 3 - 7;u# D tf ^ 
^D[3.1.0Mt>-2,6-^>!?^>iJ$2 Omg?§fec 

•H-NMR(TFA-d)d(ppm) ; 2.49(lH,brs),2.59-3.06(4H,m),5.40(lH,dd, J=5 
2Hz,5.3Hz) 
MS(CI)m/e ; 2 04(M + +1) 

(1SR,2RS,3RS,5RS,6SR)- 2 > - 3 -7;i/^o tr^*D[3.1.0]^rtf> 
-2,6-v*;i/5jf>^ 

, H-NMR(TFA-d)<5(ppm) ; 2.33(lH,brs),2.54-2.89(4H,m),5.42-5,59(lH, 

■) 

MS(CI)m/e ; 2 0 4(M + +1) 

mmms 

(lS,2S,3S,5R,6S)-2-T^y-3-7;i/^-Dt;iy7O[3.1.0]^^r-b->-2 J 6- 

(1) (lSR^SR.SSR^RS.eSR)^^;!/ 2-*tfD-5'-t* , >h-f>-3-7 
;W#De$/*p[3.1.0]^*tf>-6 2.2 0 gfc2M*&<b 

r h U i> A 1 7 m 1 ©S^ftSSfifait bfc. 2B$n& jfig^fcin^p H£ 
l.OCillfc. 5EfiSLfceS*«at:J:t)#«IU &«LT(1SR,2SR,3SR,5R 
S,6SR)2-^tD- 5 '- t^> M >-3-7MW*>tu[3A.0]^*-Q-> 
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- 6 1.81 g#fco 



' H - NM R (DMSO-de ) 6 (ppm) ; 1 .85-2.44(5H J m),4.80(lH,dd,J=52Hz, 5.3Hz), 
8.44( 1H, s) , 10. 88( 1H , s) , 12. 30( lH,brs ) 
MS(FAB)(Nega)m/e ; 2 2 7(M + - 1 ) 

(2) (lSR,2SR,3SR,5RS,6SR)2-*tro-5 ' - 1 h <i >- 3 - 7;i/*D 
ti/^o[3.1.0]^t> - 6 - . 8 0 g^7-fe Y> :zfc=8 : 5© 
m&mWL2 6ml(f5 5°CT*ft#U (R)-( + )-l-7i^xW^O. 

9 6 ff^spx.fc^^-r-1 5R?ra a^Lfc.^ufc^s%»ats (r)- 

( + )l-7ac-;i/ji^;i/7'^>Jll . 3 Og^fifeo ^\ ^ttH*S^9t:^i> 

com 1.2 Og^TKl 5mlCWU lMigg^TpHSl.O 
fcSiSU Sfi-Cl 4RFHB«ffLfc. 4*LfceS**5ifcJ:D#IliU(lS,2S,3 
S,5R,6S)2-^t:D-5 -t^> M >- 3 - 7;M"n DH.l.O]^** 
>-6-*;wti>®0.6 5g^f;„ Mfcit«tt-f #>£&?D^ h^^7-f- 
(AG5 0W-X8 B>f*>J5«M»ie(B i o-RadK : IMS 

^) T*tSU (lS,2S,3S J 5R,6S)2-^tD-5 -ty>h^>-3-7;i/^-n 
K5/^o[3.1.0]^-9->-6-*;i/^>^^0.0 6 gftfco 
22 [a] d=+3 6.8 4(c = 0.2 0,MeOH) 

(3) (lS,2S,3S,5R,6S)2-X^D-5 '-ty> W >- 3 -7;i/*n tTi/£ 
D[3.1.0]^*tf>-6-*;M?>R0.6 0g§6 0 %{^^tK^% 1 0mli:j§ 

pu, i 4 0 4 cr*2BS«#tfco £je«tt««m'*-r^m, 5M*iftth 

U 7 AzK^MT- pH8t bfcgL * 07f^7>f-(AGl-X8 
&4*>$»mm (Bio-Rad) x : 0.1MifK-2MSit) "CIS 

$1U (1S,2S,3S,5R,6S)- 2 -T ^ > - 3 -7)l*U \f.i/>7 D [3.1.0]^ 
Z,6-i?^>i$0.3 4g§feo 
22 [a] D =+5 8.6 l(c = 0.2 0,1N HC1) 
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(1R,2R,3R,5S,6R)- 2 -7 X J - 3 -7MU >L*s>? u [ZA.0]^^> -2 t S 

(1) mMM8(2)<D&mzm&T, mvtzo mt>titz&&i.3gtJki i 

7 7>f- (AG50W-X8 B^*>£8MSfllg(Bio-RadK SN«»K : 
1M««) t»8U 0.0 8gO«|ft*f|fc. 

(2) --ttE2-3>Oiiea*^t)*(0.8 9gK 7Mrh>:*=8 : 5<D3B&8* 
13mim 5 5°Ctlf#Lfco COi«l:(S)-(-)-l-7i-JI/xfA 

(R)-(-)-l-i7x^;i/x^;i/7^>ffi*i. i Ogfffco 

C©**Mi«8©(2)fcH*fclM*H*«v>T7»JH»i:U (1R,2R,3R, 
5S,6R)2 -7tD- 5 -t^> F-f>-3-7WDt^D[3.1.0h^> 

-6-AW>iS0.5 8gi&ffe o SM-ft>»D?f^77-f- (AG 

50W-X8 HH*>£ijM8»(Bio-RadK SM^tt : 1MM0 T**l 

§SU (1R,2R,3R,5S,6R)2-*£D- 5 '-tf >l-f >-3-7Moti/^D 

[S.l.Ops^rtf >- 6 0 . 0 7 glf&o 

22 [a] d = -3 7. 5 2(c = 0.2 0,MeOH) 

( 3)(1R,2R,3R J 5S,6R)2-^^D- 5 ' - M >- 3 -7)\s*u 
u [S.l.Ops*? >- 6 -*;Vtf>K0 . 5 8 g^^»J 8©( 3 teEltttRjSU 
(IR,2R,3R,5S,6R)- 2 -7$ >> - 3 - 7;M~n tf>>* D [3. 1.0]^*1f>-2,6- 

22 Ca] d = -5 9.3 6(c = 0.2 0,lN HC1) 
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scroti m&m<ocAMPwmizR\$rKbm) 

fUHfflJWM-r-Mfc mGluR2££|gSCH0iSBl)S£, 1 0%i§*r 
H!fe^^*r;v^^=iak^'f-^;i/^% [l%Proline 50units/ml,Penicil 
lin 50/ig/ml, Streptomycin 2mM,L-glutamine (JEEfMO ] fcffi^T 1.26x1 
0 4cells/Hell/0.32o7l50//l©l!l'&T-9 6 5tri/- htfiiau 3 7°C\ 5%C 
OiTf 2B88***fft>fc. L-Glutamine freeJgtfL(c£&U 

C±t»tft5l»*U 1 5 0/zl©PBS( + )- I BMXdOiM PBS(-),lnM MgC 
h.lrnM CaCh.lmM IBMX)%SSJPbTs 2 0^, 3 7°C. 5 % C02#£TT'-< > 
^J.^-^3>*fro>co l?tf±?i£iR§ll&5fcU 60#1©10-5M Forsk 
olin, 1O-1O-1O-4M0I1 C LfcPBS( + )-IB 

MX&MJLT1 5#HK 3 7 o CT*5%C02#^T-r>^i^-^3>*ffV\ 
Forskolin^J^c AMPSigSJC^I-ST^-X FCD»^m©tfeM%^ofe [□ 
> hD-;Ht Forskolinfcfc^MfciD©*^*: Lfco (Tanabe et al, Neuron, 
8,169-179(1992)) ] . 1 0 0 u l©j>Ktfx* y-^ft*»lLTSJBfl»±U JO* 
*M©ru-r't:±«igjRtfca, x^#u-^-7f*»(6E3U -2 0"CT?« 
#Ufco tfcHbfc"fr>7Mk cAMP E1A kit (7^>*Att) £El>TcA 
MPi^^ilfc, &c AMPMfr£zi> hD-;i/CDfI£gb5l^fco 10-5 
MCDForskolinT^JSt^frofci: §<Z> c AMP§«£ 5 0 %»fflr&tttftX0*« 
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mi 



te&H£ E Dso(nM) 


C bmp. 1 


2 3.65 


C omp. 2 


5 3.54 


L Y 3 5 4 7 4 0 


18.74 


Glut ama t e 


8 7 70 


DCGIV 


98.2 8 


(1S,3R)-ACPD 


15 00 


L-CCG- I 


12 1.04 



Comp. 1 : (lS J 2S,3S,5R,6S)-2-7^y-3-7;b^-Di;^^D[3.1.0] 

Comp. 2 : (1SR,2SR,3SR,5RS,6SR)- 2 -T K J - 3 -:7;i/*D \?.i/>? d[3. 
1.0]^*tf>-2, e-itj])],#>m 

LY3 5 47 4 0 : ( + )-(lS,2S,5R,6S)- 2 -T^ J D[3.1.0Mt 
>-2, 6-i;*;i/^>^ 

DCGIV : (28,2^,3^)- 2 -(2* , 3' -V* 9 u7u 

(1S,3R)A CPD : (1S.3R)- 1 -7 $ ; is>7D^>? 1 , 3 
L-CCG- I : (2S,l , S,2 , S)-2-(*;i/^^i/^DrD^;i/)^U^> 
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Ji« I CR^vij?* (ftfi2 3-3 2 g, B*f+-M»J/H £1811 
^30cm) (cAft9 O#F^gJt0f!s£-£fc e 

CANET/SV-10v £ffl^T^*2>3 O frffl<DMW) 

MBtC«fct>8!]£bfco BtiIfi€-^tl{±O.3%tween80-^S^7kS 

tfILfc."tS*4*2'«:^fo fcfcs ttSfffia«±«>««-#f (ANOVA)^, ^> 

^2t^$tlScta^ J£$*0!IJ:LT©LY3 5 4 740ttO.O lmg/kg 
gPft-£#SI»iSx fflS&#ttC**>7x*^>3II&Si^£jMliiJ [F(4,5 
4)=3.2 42,P<0.0 5] T£#x E D sofitfci 0 . 8 7 mg/k gTifc ofc e 

*#Bm^trr&£Coinp. 1 fco^Tfc!^&M#fg«>*>*i [F( 3, 
4 3 )= 3 . 3 0 6 , P < 0 . 0 5 ] *^gB^b^©ED soffitt 0 . 0 5 mg/ 
kg-C&tK LY3 5 4 7 4 0CD1 7 . 4fg<D* * >7 x* * >Si6ji#»^l^ 
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mm. n mmm 

(mg/kg.p.o.) (%) 


EDsd 
(ng/kg) 


Coip. 1 


i Vehicle 1 1 11823+3135 

0.0 1 1 2 9512±3005 19.6 
0. 1 1 2 4291±1283* 63.7 
1 1 2 2353± 733* 80.1 


0.05 . 


LY354740 


Vehicle 1 2 10101±2133 
0. 0 1 1 1 12000±3216 -18.8 \ 
0.1 1 2 6975±1489 30.9 : 
1 1 2 4534±1116 55.1 
1 0 1 2 370411285* 63.3 j 


0.87 



n : lsoiw, *p<o.oi mtm&mtvttm. 



Comp.l : (lS,2S > 3S,5R,6S)-2-T^y-3-7;i/^-Pt:i/^Dt3.1.0] 

LY354740: ( + )-(lS,2S,5R,6S)- 2 -7 S J n [3.1. 03^*1* 
>-2, §-Vtt)\,i£y®. 
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1. s& 




C0 2 R 2 

\-fNH 2 
F C0 2 R 1 



X'ttTkjRJg^Xtt^yjfcJR^^U R'&tfR'fciPJ-XfciflfcoTTk 
JWR-yXttlfcJlUH^tt 1 - 1 OOr^^r^SS^fo ] T-^£ft£#7>.y5j§7 > * 



3. (IS, 2S, 3S, 5R, 6S) - 2 -75 J - 3 - 7;i/*D tr*>70 
[3. 1. 0] ^*t>->- 2 , 6-$>*A/#>tt, *©E*±WSdn**Xtt 



2. a 




H H 



F C0 2 R 1 



4. loXtt*na±OE*»tflF«*ii«fif^ W&fflXtt#*fflJfcH*£t> 
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5 . mxm i.r~3(D\,yTftfrCEWl(D<b&®i*%%)i&ft£TZ>&mo 



©©EH, 

7. mmt Lxomxm i~3 Qv%rfta>cf3i£<Dfc#&i)©<£fflo 
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